Human mucin 1 oncoprotein represses transcription of the p53 tumor suppressor gene.
The mucin 1 (MUC1) heterodimeric protein is aberrantly overexpressed in human breast cancers and induces transformation. The MUC1 COOH-terminal subunit (MUC1-C) is targeted to the nucleus of transformed cells, where it interacts with p53 and regulates p53-mediated transcription. The present studies show that MUC1 represses activation of the p53 gene and that MUC1-C occupies the PE21 element in the p53 proximal promoter. Previous work has shown that the Kruppel-like factor 4 (KLF4) transcription factor represses p53 transcription by binding to the PE21 element. Our results show that MUC1-C binds constitutively to KLF4, occupies PE21 with KLF4, and enhances the KLF4 occupancy of PE21. The results also show that MUC1-C increases the recruitment of histone deacetylases 1/3, deacetylation of core histones, and repression of p53 transcription. These findings indicate that overexpression of MUC1, as found in human breast cancer cells, is of functional importance to repression of the p53 gene.